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HAIR CONDITIONING COMPOSITION 



Field of the Invention 

5 

This invention relates to hair conditioning compositions 
intended to be rinsed off. In particular, the invention 
relates to hair conditioning compositions having iir^roved 
wet- stage conditioning performance and incorporating 
10 tertiary amidoamine salts in conjunction with a specific 
mixture of silicones as an auxiliary conditioning agent. 

Background and Prior Art 

15 Hair conditioning compositions, such as creme rinses, are 
well known in the art for iinproving the combing properties 
of wet hair and dry hair. 

These conditioning compositions typically are aqueous 
20 emulsions including a cationic compound, like a quaternary 
ammonixim compound, as the principal conditioning agent. 

The prior art also describes hair conditioning compositions 
as including tertiary amidoamine salts. For example, US 

25 .4,275,055 discloses a pearlescent hair conditioner 

composition including a quaternised tertiary amidoamine, a 
quaternary ammonium compound and, optionally, a tertiary 
amidoamine (stearamidoethyldiethylamine) . US 4,777,037 
discloses a hair conditioner composition comprising a 

30 polydimethylcyclosiloxane, a c[ua ternary-nitrogen 
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conditioning agent having two long alkyl chains and two 
short alkyl chains, a long chain fatty alcohol and a 
tertiary amidoamine . 

A problem with hair conditioning compositions based on 
tertiary amidoamine salts is that they tend to perform 
poorly with regard to wet stage attributes such as 
smoothness, slippery feel and ease of combing at the wet 
stage. These particular properties are generally very 
iinportant conditioner attributes for consumers. 



We have found that the wet stage performance of a hair 
conditioning composition based on tertiary amidoamine salt 
can be surprisingly enhanced by inclusion therein of a 
15 silicone gum as an auxiliary conditioning agent. 

Summary of t he Invention 

The present invention provides a hair conditioning 
coinposition having improved wet stage conditioning 
performance comprising: 



1 1 



(a) as a principal conditioning agent, an acid-neutralised 
amidoamine compound, wherein the amidoamine compound has the 
25 general structural formula (I) : 



Rl - C (O) - NH - R2 - N( R3) ( R4) 



(I) 



wherein Rl is a fatty acid chain containing from 12 to 22 
30 carbon atoms, R2 is an alkylene group containing from one to 
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four carbon atoms, and R3 and R4 are, independently, an 
alkyl group having from one to four carbon atoms, and 

(b) as an auxiliary conditioning agent, a silicone component 
which comprises a silicone gum with a viscosity greater than 
1 Mcs, a silicone fluid with a viscosity of less than 100 
kcs, and an amino functionalised silicone, and 

(c) an acfueous carrier, 



DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS 
Principal Conditioning Agent 

The principal conditioning agent in compositions of the 
invention is an acid-neutralised amidoamine compoiind, 
wherein the amidoamine compound has the general structural 
f oarmula ( I ) : 

Rl - C (O) - NH - R2 - N( R3) ( R4) (I) 



wherein Rl is a fatty acid chain containing from 12 to 22 
carbon atoms, R2 is an alkylene group containing from one to 
25 four carbon atoms, and R3 and R4 are, independently, an 
alkyl group having from one to four carbon atoms 

Examples of suitable amidoamine contpounds of general 
structxiral formula (I) include stearamidopropyl 
30 dimethylamine , stearamidopropyl diethylamine. 
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stearamidoethyl dimethylamine, stearamidoethyl diethylamine, 
palmitamidopropyl dimethylamine, behenamidopropyl 
dimethylamine, myristamidopropyl dimethylamine, ' 
oleamidopropyl dimethylamine, ricinoleamidopropyl 
dimethylamine, and combinations thereof. 

The composition of the present invention suitably includes 
from 0.1 to 10%. preferably from 0.1 to 5.0%, ideally from 
0.1 to 2.0% by weight of the amidoamine compound, based on 
the total weight of the composition. 



The acid used to neutralise the amidoamine compound can be 
essentially any organic acid or mineral acid of sufficient 
acid strength to neutralise a free amine nitrogen. Such 
15 acids include hydrochloric acid, sulphuric acid, nitric 

acid, phosphoric acid, lactic acid, citric acid, tartaric 
acid, acetic acid, gluconic acid, glycolic acid and 
propionic acid, or combinations thereof. A preferred acid 
is lactic acid, since neutralisation of the amidoamine 
compound with this acid yields an exceptionally stable 
composition. 



In general, a sufficient amount of acid is added to 
neutralise the amidoamine compo\and and to adjust the final 
25 pH of the composition to within a range of from about 2 . 5 to 
about 6, preferably in a pH range of from about 3 to about 



Auxili ary conditioning aaent 



30 
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The auxiliary conditioning agent in compositions of the 
invention is a silicone component which comprises a silicone 
gum with a viscosity greater than 1 Mcs, a silicone fluid 
with a viscosity of less than 100 kcs, and an amino 
5 f unctionalised silicone. 

Preferably, the total silicone content of the composition of 
the invention is in the region of 0.1 to 20%, based on the 
total weight of the composition, 

10 

Suitably, the silicone gxim of viscosity greater than IMcs 
comprises less than 50% by weight, the silicone fluid of 
viscosity less than lOOkcs comprises greater than 30% by 
weight, and the amino f unctionalised silicone comprises less 
15 than 10% by weight, based on the total silicone content of 
the silicone component of the composition. 

In a highly preferred aspect of the invention, the silicone 
coitiponent of the composition may be provided as a single 

20 blend, which may be added to the composition during 

manufacture. This single blend may simply be in the form of 
a silicone mixture which can be added to the coitiposition 
during manufacture, or it may be in an alternative form such 
as an aqueous emulsion which may itself be added to the 

25 composition during manufacture. Pre--formed aqueous 

eimilsions of silicone may have advantages in that they 
themselves may be easier to handle or process than the ^'raW 
silicone ingredients of the silicone component. In any 
event, when addied to the hair treatment composition, the 

30 silicone component becomes the internal phase of an emulsion 
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Which itself constitutes the composition, and which is 
preferably water based. 

A further feature of the invention is that the silicone 
5 present in the composition, by virtue of having been added 
as an already homogenised mixture, is present in the hair 
treatment composition as a homogeneous mixture of silicones. 
That is, each silicone droplet in the composition will have 
essentially the same composition and will comprise a mixture 
10 (typically a solution) of the three types of silicone which 
together make up the silicone component of the composition, 
i.e silicone giim, silicone fluid and . amino f unctionalised 
silicone. 

15 The silicone component of the composition of the invention 
comprises three types of silicone, which inay broadly be 
stated as being a silicone gum, a silicone fluid, and an 
amino f unctionalised silicone. These three types of 
silicone may be further characterised as follows. 

20 

Silicone Gum 

The silicone gum is typically present in the silicone . 
component at a level of from 0.01 to 50%, preferably from 1 
25 to 40%, ideally from 10 to 35% by weight based on the total 
weight of the silicone component. 

Preferred silicone gums are polydiorganosiloxanes, 
preferably derived from suitable combinations of RsSiOQ.s 
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and R2SiO units, where each R independently represents an 

alkyl, alkenyl (e.g. vinyl), alkaryl , aralkyl or, aryl (e.g. 
phenyl) group. R is most preferably methyl. 

5 The silicone gum has a viscosity of greater than 1 Mcs. The 
viscosity can be measured by means of a glass capillary 
viscometer as set out further in Dow Corning Corporate Test 
Method CTM004, July 20 1970. 

10 Preferred silicone gums for use in the silicone component of 
compositions of the invention are polydimethylsiioxanes 
(which have the CTFA designation dimethicone) , optionally 
having end groups such as hydroxy 1 . Good results have been 
obtained with dimethicone. Suitable materials include gums 

15 SE30, SE54 and SE7 6, available from General Electric 
Silicones. 

Silicone Fluid 

20 A further ingredient of the silicone component of the 
composition of the invention is a silicone fluid. 

The silicone fluid is typically present in the silicone 
component at a level of from 30 to 95%, preferably from 40 
25 to 80%, ideally from 50 to 70% by weight based on the total 
weight of the silicone component. 

Preferred silicone fluids are polydiorganosiloxanes, 
preferably also derived from suitable combinations of 



wo 99/34768 



PCT/EP99/00149 



- 8 - 

R3SiOo,5 and R2SiO units, where each R independently 
represents an alkyl, alkenyl (e.g. vinyl), alkaryl, aralkyl 
or aryl (e.g. phenyl) group. R is most preferably methyl . 

5 The silicone fluid has a viscosity of less than 100 kcs. 

The viscosity can be measured by means of a glass capillary 
viscometer as described above under ''Silicone Gum". 

Preferred silicone fluids for use in the silicone component 
10 of compositions of the invention are polydimethylsiloxanes 
(which have the CTFA designation dimethicone) , optionally 
having end groups such as hydroxy 1 . Good results have been 
obtained with dimethicone. Suitable materials include the 
DC200 series of silicone fluids, available from Dow Corning 
15 (e.g. DC200, viscosity 350 est), or SF96 or the VISCASIL 
series of silicones, available from General Electric 
Silicones. 

A further contemplated embodiment of the invention is that 
20 the silicone gum and silicone fluid may be sourced as a 

single pre-prepared solution. Such solutions may themselves 
have benf its in terms of ease of handling. Examples of such 
pre-prepared blends include Q2-1403 available from Dow 
Coming, or CF 1251, available from General Electric 
25 Silicones. 

Amino functionalised silicone 



30 



The third ingredient of the silicone component of the 
composition is an amino functionalised silicone. 
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The amino functionalised silicone is typically present in 
the silicone component at a level of from 0.1 to 10 %, 
preferably from 1 to 10% by weight based on the total weight 
of the silicone component. 

5 

It is preferred that the amino functionalised silicone 
comprises no more than 10% by weight of the silicone 
component, firstly in order to minimise the cost of the 
silicone component, but also to ease emulsif ication of the 
10 silicone component. 

Suitable amino functionalised silicones are described in EP 
455/185. Suitable amino functionalised silicones include 
trimethylsilylamodimethicone as depicted below, and are 
15 sufficiently water insoliible so as to be useful in 
compositions of the invention: 

Si(CH3)3 - O - [Si(CH3)2 " O - Ix " ISi {CH3) (R - NH - 
CH2CH2 NH2) - O -]y - Si (CH3)3 

20 

wherein x + y is a niomber from about 5 0 to about 500, and 
the mole % amine functionality is in the range of from about 
0.7 to about 8%, and wherein R is an alkylene group having 
from 2 to 5 carbon atoms. Preferably, the number x + y is in 
25 the range of from about 100 to about 300, and the mole % 

amine functionality is in the range of from about 2 to about 
6%. 
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10 



15 



20 



25 



Examples of amino functionalised silicones useful in the 
silicone component of the composition of the invention aire 
Q2-8220 and Q2-8466 fluids, available from Dow Coming, and 
also SF-1708-D1, available from General Electric Silicones. 

As described above, it is a highly preferred aspect that the 
silicone coit^onent of the composition is provided as a 
single blend, which may be added to the composition during 
manufacture. This single blend may simply be in the form of 
a silicone mixture which can be added to the composition 
during manufacture, or it may be in an alternative form such 
as an aqueous emulsion which may itself be added to the 
composition during manufacture. 

An aqueous emulsion is the preferred form for such a single 
blend, most preferably a mechanically- formed aqueous 
emulsion, in such emulsions, it is highly preferable that 
the emulsion additionally includes at least one emulsifier 
in order to stabilise the silicone emulsion. 



Suitable emulsif iers are well known in the art and include 
anionic and nonionic surfactants. Examples of anionic 
surfactants used as emulsifiers for the silicone particles 
are alkylarylsulphonates, e.g., sodium dodecylbenzene 
sulphonate, alkyl sulphates e.g., sodium lauryl sulphate, 
alkyl ether sulphates, e.g., sodium lauryl ether sulphate 
nEO, where n is from 1 to 20 alkylphenol ether sulphates, 
e.g., octylphenol ether sulphate nEO where n is from 1 to 
20, and sulphosuccinates , e.g., sodium 
30 dioctylsulphosuccinate. 
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Examples of nonionic surfactants used as emulsifiers for the 

I 

silicone particles are alkylphenol ethoxylates, e.g., 
nonylphenol ethoxylate nEO, where n is from 1 to' 50, alcohol 
ethoxylates, e.g., lauryl alcohol nEO, where n is from 1 to 
5 50, ester ethoxylates, e.g., polyoxyethylene monostearate 
where the number of oxy ethylene units is from 1 to 30. 

Preferably, the average particle size of the silicone 
droplets in the emulsion and also in the final composition 
10 is less than 20 microns, more preferably less than 10. 

microns. A smaller silicone particle size enabled a more 
uniform distribution of silicone on the hair for the same 
amount of silicone in the composition. 

15 Silicone particle size may be measured by means of a laser 
light scattering technique, for example using a 2600D 
Particle Sizer from Malvern Instrximents . 

A particularly suitable emulsion for use as the silicone 
20 component of the composition of the invention is an emulsion 
containing silicone gxim, silicone fluid and an 
aminof unctionalised silicone in a nonionic surfactant base, 
of silicone particle size 5 microns . 

25 Aqueous Carrier 

The carrier of the composition of the invention is 
predominantly water, but non-aqueous solvents also can be 
used in order to help solvibilise ingredients that are not 
30 sufficiently soluble in water. Suitable non-aqueous solvents 
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include the lower alcohols like ethyl alcohol and propyl 
alcohol; polyols like glycerol; glycols or glycol ethers, 
like 2-butoxyethanol, ethylene glycol, ethylene, glycol 
monoethyl ether, propylene glycol and diethylene glycol 
5 monoethyl ether or monomethyl ether and mixtures thereof. 

These non-aqueous solvents can be present in the composition 
of the invention in an amount of from 1 to 100%, preferably 
5 to 50%, by weight based on the total weight of the vehicle 
of the composition of the invention. 

10 

Cationic Polvmer 

The composition of the invention may, optionally, also 
comprise a cationic polymer to enhance conditioning 
15 performance. 

The cationic polymer may be a homopolymer or be formed from 
two or more types of monomers. The molecular weight of the 
polymer will generally be between 5 000 and 10 000 000, 
20 typically at least 10 000 and preferably in the range 

100 000 to about 2 000 000. The polymers will have cationic 
nitrogen containing groups such as quaternary ammonium or 
protonated amino groups, or a mixture thereof. 

25 The cationic charge density of the cationic polymer, which 
is defined as the reciprocal of the molecular weight of a 
monomeric unit of the polymer containing 1 charge, has been 
found to need to be at least 0.1 meq/g, preferably above 0.8 
or higher. The cationic charge density should not exceed 4 

30 meq/g, it is preferably less than 3 and more preferably less 
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than 2 meq/g. The charge density can be measured using 
conductimetric analysis and should be within the above 
limits at the desired pH of use, which will in general be 
from about 3 to 9 and preferably between 4 and 8. 

5 

The cat ionic nitrogen- containing group will generally be 
present as a substituent on a fraction of the total 
monomer units of the cationic polymer. Thus when the 
polymer is not a homopolymer it can contain spacer non- 
10 cationic monomer units. Such polymers are described in the 
CTFA Cosmetic Ingredient Directory, 3rd edition. The ratio 
of the cationic to non-cationic monomer units is selected to 
give a polymer having a cationic charge density in the 
required range. 

15 

A preferred type of cationic polymer in compositions of the 
invention is a cationic guar gxim derivative, such as guar 
hydroxypropyltrimonium chloride (Commercially available from 
Celanese Corp. in their Jaguar trademark series) . 

20 

Examples are JAGUAR C13S, which has a low degree of 
substitution of the cationic groups and high viscosity. 
JAGUAR C15, having a moderate degree of substitution and a 
low viscosity, JAGUAR C17 (high degree of s\ibstitution, high 

25 viscosity)/ JAGUAR C16, which is a hydroxypropylated 

cationic guar gnam derivative containing a low level of 
substituent groups as well as cationic quaterTiary ammonium 
groups, and JAGUAR 162 which is a high tr suispar ency , medium 
viscosity cationic guar gum derivative having a low degree 

30 of substitution. 
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A particularly preferred cationic guar gum derivative is 
JAGUAR C13S with a cationic charge density of 0J8meq/g. 

! 
i 

The cationic polymer may be present in an amount of from 
5 0.01 to 10%, preferably from 0,01 to 2.0%, more preferably 
from 0.1 to 1.0% by weight based on the total weight of the 
composition. 

Fattv Alcohol 

10 

Long chain fatty alcohols having from about 10 t;o about 18 
carbon atoms in the alkyl chain also can be included, 
optionally, in the composition of the present invention to 
enhance consumer appeal and provide thickening. 

15 

The fatty alcohols can be used alone, or in admixture with 
each other. Suitable fatty alcohols include lauryl alcohol, 
oleyl alcohol, cetyl alcohol, n^ristyl alcohol, stearyl 
alcohol, and mixtures thereof. Mixtures of cetyl and 
20 stearyl alcohol are particularly preferred. 

Alkoxylated, (e.g. ethoxylated or propoxylated) fatty 
alcohols having from about 12 to about 18 carbon atoms in 
the alkyl chain can be used in place of, or in addition to, 
25 the fatty alcohols themselves. Suitable examples include 
ethylene glycol cetyl ether, polyoxy ethylene (2) stearyl 
ether, polyoxyethylene (24) cetyl ether, and mixtures 
thereof. 
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The fatty alcohol and/or alkoxylated fatty alcohol may be 
present in an amount of from 0.5 to 10%, preferably from 1 
to 5% by weight based on the total weight of the 
composition. 

5 

Compositions of this invention may contain any other 
ingredient normally used in hair treatment formulations. 
These other ingredients may include viscosity modifiers, 
preservatives, colouring agents, polyols such as glycerine 

10 and polypropylene glycol, chelating agents such as EDTA, 
antioxidants, fragrances, antimicrobials and sxinscreens. 
Each of these ingredients will be present in an amount, 
effective to accomplish its purpose . Generally these 
optional ingredients are included individually at a level of 

15, up to about 5% by weight of the total composition. 

Preferably, compositions of this invention also contain 
adjuvants suitable for hair care. Generally such 
ingredients are included individually at a level of up to 
20 2%, preferably up to 1%, by weight of the total composition. 

Among suitable hair care adjuvants, are: 

(i) natural hair root nutrients, such as amino acids and 
25 sugars. Examples of suitable amino acids include arginine, 
cysteine, glutamine, glutamic acid, isoleucine, leiucine, . 
methionine, serine and valine, and/ or precursors and 
derivatives thereof. The amino acids may be added singly, in 
mixtures, or in the form of peptides, e.g. di- and 
30 tripeptides. The amino acids may also be added in the form 
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of a protein hydrolysate, such as a keratin or collagen 
hydrolysate. Suitable sugars are glucose, dextr^ose and 
fructose. These may be added singly or in the form of, e.g. 
fruit extracts. A particularly preferred combination of 
5 natural hair root nutrients for inclusion in compositions of 
the invention is isoleucine and glucose. A pfarticularly 
preferred amino acid nutrient is arginine, 

(ii) hair fibre benefit agents. Examples are: 

10 

- ceramides, for moisturising the fibre and maintaining 
cuticle integrity. Ceramides are available by extraction 
from natural sources, or as synthetic ceramides and 
pseudoceramides . A preferred ceramide is Ceramide II, ex 
15 Quest, Mixtures of ceramides may also be suitable, such as 
Ceramides LS, ex Laboratoires Serobiologiques . 

Mode of Use 

20 The compositions of the invention are primarily intended for 
topical application to the hair and/or scalp of a human 
subject to improve hair fibre surface properties such as 
smoothness, softness, manageability, cuticle integrity, and 
shine. 

25 

The invention will now be further illustrated by the 
following, non-limiting Examples: 
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EXAMPLES 

t 
I 

Example 1 . ' 

5 A hair rinse was prepared having the ingredients as shown in 
the following table: 



Hair Rinse 

Ingredient % (w/w) 

10 Stearamidopropyl dimethylamine 1.0 

Stearyl alcohol '4.0 

Paraffin wax 1.0 

Cetyl palmitate 0.5 

Cationic polymer (Jaguar C13S) 0,3 

15 Glycerine 0.6 
Gum/ fluid/ amino silicone (aqueous emulsion, 60%) 3.33 

Lactic acid 0.44 

Preservative (Parahydroxy benzoate) 0.2 

Perf\ame aq. 

20 Water To 100% 
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Example 2 

A hair treatment was prepared having the ingredients as 
shown in the following table: 

5 

Hair Treatment 

Ingredient % (w/w) 

Stearamidopropyi dimethylamine 1.0 

Stearyl alcohol 10-0 

10 Cationic polymer (Jaguar C13S) 0.3 

Glycerine 0.6 

Giam/ fluid /amino silicone (aqueous emulsion, 60%) 6.67 

Lactic acid 0.44 

Preservative (Parahydroxy benzoate) 0.2 

15 Per f lime aq. 

Water To 100% 
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CLAIMS 

1. A hair conditioning composition having improved wet stage 
conditioning performance comprising: 

5 

(a) as a principal conditioning agent, an acid-neutrailised 
amidoamine compo\ind, wherein the amidoamine conpound has the. 
general structural formula (I) : 

10 Rl - C (O) - NH - R2 - N( R3 ) ( R4 ) . (I) 

wherein Rl is a fatty acid chain containing from 12 to 22 
carbon atoms, R2 is an alkylene group containing from one to 
four carbon atoms, and R3 and R4 are, independently, an 
15. alkyl group having from one to four carbon atoms, and 

(b) as an auxiliary conditioning agent, a silicone component 
which comprises a silicone gum with a viscosity greater than 
1 Mcs, a silicone fluid with a viscosity of less than 100 

20 kcs, and an amino functionalised silicone, and 

(c) an aqueous carrier. 

2, A composition according to claim 1, in which the acid- 
25 neutralised amidoamine compound is selected from the group 

consisting of stearamidopropyl dimethyl amine, 
stearamidopropyl diethylamine, stearamidoethyl 
dimethylamine, stearamidoethyl diethylamine , 
palmitamidopropyl dimethylamine, behenamidopropyl 
30 dimethylamine, myristamidopropyl dimethylamine, 
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oleamidopropyl dimethyl amine, ricinoleamidopropyl 
dimethyl amine, and combinations thereof. ' 

3. A composition according to claim 1 or claim 2, in which 
5 the acid used to neutralise the amidoamine compound is 

lactic acid. 

4. A composition according to any one of claims 1 to 3, in 
which the silicone gum of viscosity greater than IMcs 

10 comprises less than 50% by weight, the silicone fluid of 
viscosity less than lOOkcs comprises greater than 30% by 
weight, and the amino f unctionalised silicone comprises less 
than 10% by weight, based on the total silicone content of 
the silicone component of the composition. 

15 

5. A composition according to any one of claims 1 to 4 in 
which the silicone component is provided as a single blend, 
in the form of an aqueous emulsion. 

20 6. A composition according to claim 5, in which the aqueous 
emulsion is emulsified with a nonionic surfactant and in 
which the average particle size of the silicone droplets in 
the emulsion and also in the final composition is less than 
20 microns. 

25 

7. A composition according to any one of claims 1 to 6, 
which further comprises a cationic polymer. 

8. A composition according to claim 1, in which the cationic 
30 polymer is guar hydroxypropyltrimonium chloride, in an 

amoxint of from 0.01 to 10% by weight based on the total 
weight of the composition. 
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9. A composition according to any one of claims ^1 to 8, 
which further comprises a fatty alcohol and/ or an 
alkoxylated fatty alcohol, in an amount of from' 0.5 to 10% 
by weight based oh the . total weight of the coraposition. 

5 

10. A composition according to any one of claims 1 to 9, 
which further comprises a polybl selected from glycerine, 
polypropylene glycol and mixtures thereof . 

10 ' ' : — 
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